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COMPLETE SPECIFICATION 
Machine for Shearing or Forming Sheet Metal Work 



I, Olof Cardell, of Kungsvagen 13, 
SoUentuna, Sweden, a subject of the King of 
Sweden^ do hereby declare ±e invention, for 
which I pray that a patent may be granted to 

5 me, and the method by which it is to be per- 
formed, to be particularly described in and by 
the following statement: — 

The present invention relates to a machine 
for shearing or forming sheet metal work, 

10 with a frame having an upper jaw and a lower 
jaw and canjdng a mechanism for converting 
the rotary motion delivered by a motor into 
reciprocating motion. 
According to tihe invention the mechanism 

15 comprises a driver having cam surfaces 
movable generally transversely between a 
holder for a reciprocating tool of the machine 
and an abutment for reciprocating said holder, 
and an eccentric actuating said driver, the 

20 motor driving the eccentric by a transmission 
and an intermediate shaft, the latter being 
adjustable transversely of the path of recip- 
rocation of the tool holder for varying the 
reciprocatory motion of the tool 

25 Other features of the invention will become 
apparent as the description proceeds, espedally 
when taken in conjunction with the accom- 
panying drawings, wherein: 
Figure 1 is a perspective view of a sheanng 

30 machine in which the present invention is 
embodied. 

Figure 2 is an enlarged side elevation of the 
shearing tools and mechanism for actuating 
and adjusting the same with parts in section. 
35 Figure 3 is a fragm««ary front elevation of 
the shearing machine illustrated in Figure 1. 

Figure 4 is a fragmentary under plan view 
of the lower tool support structurt 

Figure 5 is a fragmentary plan view of the 
40 upper tool support structure with parts m 
section. 

Figure 6 is an exploded view of an auto- 
matically variable eccentric drive mechanism. 

Figure 7 is a transverse section through the 
45 eccentric drive mechanism in assembled rela- 
tion. 



Figure 8 is an enlarged side elevation of a 
pair of beading tools which may be used in 
the machine. 

Figure 9 is a firont elevation of the tool 50 
shown in Figure 8. 

Figure 10 is a vertical section, showing a 
further modified mechanism for converting 
rotary to reciprocatory motion. 

RdFerring first to the machine illustrated in 55 
Figures 1-5, there is shown a heavy supporting 
frame 10 which may be a casting or which 
may be fabricated from plates or the like. The 
frame 10 comprises a lower jaw member 11. 
and an upper jaw member 12, the jaws pro- 60 
viding a relatively deep open ended space 
ther^etween as indicated at 13 for the recep- 
tion of sheet material being sheared or other- 
wise treated in the machine. 

The lower jaw 11 is provided with a rela- 65 
tively deep cylindrical opening providing a 
sleeve 15 in which is received a cylindrical 
tool or fixture supporting bar 16. The outer 
end of the sleeve 15 which is secured to or is 
integral with the lower jaw 11, is slotted as 70 
indicated at 17 and clamping screws 1? are 
provided for causing the sleeve to grip the bar 
16 in its adjusted position. The end of the 
bar which projects outwardly beyond the 
sleeve or recess 15 is provided with a trans- 75 
verse round opening 18 for the reception of 
a tool or fixture support 20. As indicated 
in Figure 2, the opening 18 is shaped to pro- 
vide a supporting shoulder 22 and the support 
20 has a corresponding enlarged upper portion 80 
23 which rests upon the shoulder 22. The 
outer end of the bar 16 is provided with a 
slot 25 to permit dampiiig of die support 20 
by means of a damping bolt iittiicated at' 26 
in Figure 3. ^ B5 

In the particular embodiment of the inven* 
tion illustrated in these Figures, the machine 
is provided with a lower shearing tool 28 and 
an upper shearing tool 30. The shearing tod 
28 is retained in the tool support 20 by a set 90 
screw 32 and it may be verticdly adjmted by 
an adjusting screw 33 provided with a . lode 
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- . nut 35. It will be observed that the tool siq)- 
-port 20 extends both above and below dtie 
protrading end of the bar 16 and in order to 
prevent rotation of t&.bar 16 in its recess 15i 
5 the lower jaw 11 is provided a pair of 
forwardly extendmg fingers 34 and 36 adapted 
to engage that portion of the Sl^)port 20 which 
extends below the protruding end of the' bar 
16. If desired, the fingers 34 and 36 may also 
10 prevent rotation of the support 20 in- ^he - 

^ . transverse opening ISj and for this, purpose the: 

sid^ 'of the* suppfbrt" 20 opposite the fingers^ 
34 and 36 may be flattened to co-operate witii"" 
the fingers as indicated in consftnictioir liner at' 
15 38 in Figures 2 and 3. 

The pr^eat machine^ ma]^;. operate -as a 
metal shearing machiixe m whicH case the 
jdative: position of . die tools' 28 "and is 

• preferably as indicatai .in. Figures 2 and 3; 
20 With the shearing madnne it may in some 

instancies/ be desiiSble to hive the lower shew- 
ing tool 28 located at the opposite side of tbe 
. tool 30: from the position- ^owii in Figure 2. 
•Afeo,-the machine is' adaptable to: jMrform 

25 other operations such for ezamplie as beading 
in which case it is dcsfcable'fipr'ihe: cool 
holders to be located .in: axial '.Mignmeht 
Simplified' means a^'providfif for 'adjusting 
the support bar 1€ so as fo effect the desired 

30 .adjustmojls of the- tool support 20 relative to 
-the upper J tool siq>pbrt This means is best 
iilustrated -in Figures 2 ' and 4* and comprises 
-a plurality :cf transverse slots 40, 41, and 42 
f>rovided in the suprpdrt bar l^v A retaining 

35 and adjusting pin .44 is provided which 

■ - extends through a cylmdric^l bore 46. provided 
in the: side of the jaw^ jlL-The intdmediate 

• portion of the pin. 44 is reduced^s' indicated 
rat 48 and the pin 44 is retained.in the position 

40 shown in Figure 4' by a spring finger.\50 
-mounted: fOT pivotal 'movement about a retain- 
ing screw -52, The portion -54 of -the piri* 44 
'which iff 'received within the cylindrical bpen- 
iing 46*is itself cy^drical and- fits $nugly 

45 therein; At its inner end the pin 44 is'provided 
-with a finger 56 which is "eccentric with respect 
■to the portion 54:*The outer end of tte pin 
.'44 is" provided 'with^a dBnger jjiece 58 for 
-rotatmg • ; the piri and : thus ' effecting "fine 

50 -^jusanent in Idn^tudinM location, of the 
.TSi5>portii^ bar 16. "It will be understood dia't 
.^e^ severd- transverse grQOves-40/ 41v and 42 
torrespond to three positions "of .Uie lower 
tool support fixture 20: = : * 

55 ' The upp'er jaw 12 supports the mechanisifi 
for adjusting and driving the upper tool- sup- 
port '60r For this purpose' the - upper ; fool 
support 60 is motmted- for vertical fe'dprd- 
.'catioh'in: a beairing*«^; -Adjacent its lower end 

60 the upper tool support -60 is provided with 
. :a -cross pin 64 to the outer ends of which are 
secured tension springs 56 and; 68 nf^g the 
xQspff to'ol^si^port 60 m: an .tq}wani direction. 
The upper tool siQ>pQrting head 70 is provided - 

65 ^th a pair of downwarafy estmding guid- 



ing fingers 72 and 74 beftween which one aid 
of the pin 64 is slidable. This prevents rota- 
tion or the tool support 60 and guides it 
during fts reciprocating movement 

The drive means for the redprocadng tool 70 
support 60 comprises a driver 80 having an 
eccentric drive member 82 connected to one 
end thereof and actuated by a driving motor 
84. At its opposite end the driver 80 is pro- . 

^ vided^with a pair of oppositely disposed con- 75 
cave surfaces 86-and.S&. Tht. upper end of 
the tool support ^0 'is .provided with an up- 

"wardly' famg- 'concave* siiria^^ 90. Located 
-above the ifree end of the driver 80 is an 
adjustable abutment 92, the lower end of which 80 
is provided with a .dovrawardlyfacmg concave 

" surface 94. Located beWeeh the co-operating 
concave surfaces 86 and 90 is ^.roller 96 
*3fvhich may b'eria the form of ball or cylinder 
depending iqjori the shape of the concave 85 
sncfaces^ ^. A; similiat,. roller 98 is: provided 
between iiheiccmcaye surfaces 88 .and 94; -With 
the' adjustable .abutment ?2 in stationary 
position, actuation-of .the <Jciver 80 by the 
veccentric:82 will, result in tiransverse move- 90 
ment of the. concave surfaces 86 and 88 
across the -correspicmcKng ends^ of the cooL 
support 60 ^d tfie'^utmort 92. The concave 
sin&ces: engaj^ng -tfap/roUers 96 and 98 are 
designed so as" to cause rQffin^ motion of' the 95 
rollers'- to -take place in' accordance with the 
transverse rootionz-Qf 1 the "free -end of the 
driver "80." The "effect : of this is a camming 
action * which . move the " tool ~ support 60 
downwardly as the free, end of the driver 80 100 
Jrioves: in: dther dijr^ction :frpm . the inter- 
mediate . position . illustrated* in ; Figure 2. 
-Accordingly ea:ch .rotation of the eccentric 82 
-wilL result in twi) complete vertical" recipro- 
rariqns of theruppef ipol:Suppdrt -60 • - 105 

Means are .provided for shifting the adjust- 
:able ;abutment'92 into any- one of 'three pre- • 

/determined positions." This means takes the 
-fomi of a"cara'100b:hsving an aotirating handle 
102 secured thereiPi As- best seen in Figure 110 
3 the cam is provided with a plurality of cam- 
Tning" surfaces 103, 104/ and 105 wiiidi corres- 
pond to three different portions of adjustment 
:x>f the abutmenr 92, The operating handle 102 
-as', best- seoi in' Figures "2 and - 3, extends. 115 
through a slot 106 provided at the top of 
the tbolhead 70 and in the cap 108 provided 
at its upptt 'end. As indicated in Figure 3 
the cam- surface 103 determines the upper- 
most position of ijhe abutment 92. Cam surface 120 
:104 detennines an intermediate position of the 
Abutment 92. Cam surface 105 determines the 
lowermost position of the abutment 92. 
- When :die "mathine - is employed as a 
metal rshearmg' iiaehine . "with tools' of 125 
the type* illustrated! at .28- and 30, "the 
•shearing ; is accomjdished ^when. the . ^aiige : 
of redprocationi kA. the npper gb«irtT)g 
tool 30 is sudii that at its dower limit 
it siAstandally meets but does not pass 'below 130 
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the upper pordoa of the tool 28. However, 
if it is defied to inMate a cut at an inter- 
mediate point in sheet metal or or other 
material this can be accomplished by causing 
5 a sMft in the range of reciprocation of the 
upper tool downwardly so that in its lower- 
most position the lower end of the upper tool 
30 p^ses siA^oandally below the upper end 
of die lower tool 28. This greatly improves 

10 the flexibility of the machine and completely 
avoids the necessity of providing a drilled 
hole where it is desired to initiate a cut at a 
point within the edge of sheet matcriaJ. 
From the foregoing it will be appreciated 

15 that with the handle 102 in the position 
illustrated, the upper tool 30 occupies an 
upper range of reciprocation sufficiently above 
the lower tool 28 to permit passage of sheet 
metal between the cutting tools without 

20 contact therewith. If the handle 102 is swung 
so as to bring the camming surface 104 into 
engagement with the upper surface of the 
abutment 92, the range of reciprocation of the 
upper tool 30 is moved downwardly to a 

25 position in which the shearing operation takes 
place. If the handle 102 is swung further so 
that the cam surface 105 engages the upper 
surface of the aibutmait 92, the abutment is 
moved downwardly to shift the range of 

30 reciprocation of the upper tool 30 downwardly 
so that it passes beneath the upper portion of 
the lower tool 28 and is thus effective to 
puncture sheet metal preparatory to initiating 
a cut at a point located within the edge thereof. 

35 The upper head 70 is provided with a 
roller support 110 carrying a work engaging 
roller 112. Also located at a point between 
the jaws 11 and 12 is a work support device 
114 which is preferably adjustable longitudi- 

40 nally of the jaws. The detafls of this support 
form no part of the present invention but it 
may be pointed out that it constitutes a pivot 
support by means of which sheet material 
may be cut to a circular conflguraiion with a 

45 radius dependent upon the spacing between 
the work support 114 and the operating points 
of the shearing tools 28 and 30. 

With the camming aurfaces 86, 88, 90, 
and 94 disposed as illustrated in Figure 2 and 

50 with the driver 80 in mid-position of its 
transverse movement, it will be appreciated 
that a single rotation of the eccentric 82 
results in two complete up and down strokes 
of the tool support 60. If however, the driver 

55 80 is shifted longitudindly so that the entire 
transverse stroke thereof results in movement 
of the rollers 96 and 98 to one side only of 
the low portions of the camming surfaces, it 
will be appreciated that a complete rotation 

60 of the eccentric 82 will result in a single up 
and down reciprocation of the tool support 
60. 

In order to accomplish this result a shaft 
120 driven by the motor 84 may be mounted 
65. in bearings adjustable on guide ways 115 



(Fig.2), and adjustment of the shaft results 
in corresponding shifting of the driver 80 
connected thereto. 

A second adjustment m the driving relation 
is possible by varying the effective eccentricity 70 
of the drive mechanism; for the driver 
80. In accordance with the present inven- 
tion and as best illustrated in Figures 6 and 
7, there is provided an automaticaDy operable 
mechanism for changing the effective eccen- 75 
tricity and hence the laigth of stroke of the 
driver which is operated automatically in 
response to a reversal of the driving motor 84. 

This mechanism comprises tiie shaft 120 
which is provided with a driving key 122. 80 
Sleeved over the shaft 120 is a first eccentric 
member 124 having a keyway 126 therein for 
the reception of the key 122. At one end of 
the eccentric member 124 is a transversely 
extending driving dog 128 which preferably 85 
is formed integrally with the eccentric memfeer 
124.^ A second eccentric member 130 is 
provided which has a smooth internal bore 
132 adapted to fit smoothly over the exterior 
cylindrical siirface of the eccentfic member 90 
124. At one end the eccentric member 130 is 
cut away as indicated at 134 to provide a pair 
of driving shoulders 136 and 138. When the 
parts illustrated in Figure 6 are assemblai" as 
illustrated in Figure 7, the dog 128 engages 95 
one of the shoidders 136 or 138 depending 
upon the tKrection of rotation of the shaft 120. 
The eccentricity of the eccentric members 124 
and 130 are so located relative to the location 
of the driving dog .128 and the shoulders 136 100 
and 138 that in limiting position, the effective 
eccentricity of the assembly is equal to the 
sum or the difference of the individual eccen- 
tricities of the eccentric members 124 and 130. 
It will be appreciated tiiat the change from 105 
one effective eccentricity to the other is 
accomplished simply by reversal of the motor. 

Fig. 10 illustrates a modified embodiment 
of the means for shifting the driver 80. The 
driverismountedbyrdlerbearingsl21on±e 110 
eccentric 123 keyed to the shaft 120 which is 
driven fiom the motor 80 by way of a belt 
transmis^on (not shown). The shaft 120 
is carried by sufcable bearings in one arin of 
a dotible-armed angular lever 125 suspended 115 
from a bolt 127 carried by the frame. The 
other ann of the lever 125 is joumdled on a 
shaft 131 tocated eccentrically' on a bearing 
6^ or sleeve 129 rotatably mounted in the 
frame. It would be apparent that adjustment 120 
of the disk or ^eeve 129 by turning it in one 
or the oiber direction results in a displacement 
of die driver 80 (to the left or the right in 
Fig. 10). Such adjustment could require 
adjustment of the tension in the belt trans- 125 
mission between the motor 80 and the shaft, 
and to accomplish this the motor is mounted 
on a support 133 hinged on a bolt at one 
edge and carried by a set screw 135 at the 
opposite edge. Screwing, down the set screw 130 



4 



762^30 



results in a tightening, of the bek and screwing 
upward causes relaxation thereof. 

Referring now to Figures 8. and 9 ±ere 
is illustratSi by way of example, another set 

5 of tools which may be substituted for Ihe 
tools 28 and 30 illustofted in the foregoing 
Figures. In this case i^er and lawer beading 
tools 140' and 142 are provided. These tools 
may be supported in the same tool supports 

10 60 and 20 previoudy described. The lower 
' beading tool is provided at its upper surface 
with a rounded groove or channel 144 and 
die upper beading tool 140 is.piovided at its 
lower surface with a dnwnwardly extending 

15 rib 146. As best ifiustrated in Figure 9 die 
rib 146. is tapered at one end as. indicated at 
148. It jM- be appredated that the tools 140 
and 142 are adapted to co-operate, when 
operated in vertical axkl ' alignment arid 

20 accordingly when tools of this type are sii^ 
stituted for the shearing, tools .iUiisftrated in 
Figure 2, the supporting bar 16 ..wi'U be 
positioned in the recess 15 so ^ that its intttr 
mediate groove 41 is Jn registry with the 

25 fingers 56 of the adjusting piri . 44. • 

The drawings and. the foregoing, specifica- 

■ t5on constitute a description of the improved 
shearing or forming machine in such fullj 
dear condse and exact terms, as to enable any 

30 person skilled in iJie art to practice the inven- 
tion, the scope of which m(ficaiBd Tjy the 
appended .claims. *. 
What I daim is r-^ " \ 
1. A machine for shearing or forming 

35 sheet metal work, with: .a • frame having an 
upper jaw and a lower "jaw and carrying., a 
mechaMsm for converting the rotary motion 
delivered by a motor into redprocatofy motionj 
in which the mechanism coinpriseis a driver 

40 having cam surfaces; movable, generally trans- 

■ versely beftween a holder for a. reciprocating 
" -tool of the macMnie and an abutment for 

reciprocating said holder, , and an' eccentric 
actuating, said driver, the motor driving the 

45. eccentric by a transmission and an inter- 
mediate sh^ the latter; bang . adjustable 
transversdy of the path of redprocatibn of the 
tool holder for varying the redprocatory 
motion of the tool. 

* 50 . 2. A madiine as daimed in claim 1> in which 
the motor is mounted on the top of .tiie 
upper jaw. . - • . ~ ' 

3. A machine as daimed- in daim.":l or 2, 
in which rolling members ,are'- provided 

55 between the abutmient and the driver and 
betwe^ die driver and the holder, the surfaces 
of said abutment, said driver and. said holder, 
which engage said rolling members, being 
concave with respect thereto. 

"60 4. A machine as daimed in any of claims 
1 to 3 an which the. abirtment is adjustable 
.longitudinMIy of the path of rec^rocalion of 
the tsool holder, sh^dngineans being provided 
to shift ihe abutment towiaid 'and away from 
65 die holder ^against \spririg acdon,^said shifting 



means con^>rising a three position cam having 
cam surfaces effective to portion said abut- 
ment so as to locate said holder in working 
positiouj or in idle or loading position. 

5. A machine as cldmed in any of daims ID 
1 to 4, in wMch. mounting means are provided 

for adjustment of the uiteimediate shaft, 
eccentric and driver as a unit toward and away 
from said holder iso that either one or two 
working strokes, of ±e tool may be obtained 75 * 
from a sin^e rotatatSon of the eccentric. 

6. A machine as claimed in any of claims 
1 to i, in which the eccentric co-operates with 
means automadcally operable upon reversal of 

the motor to vary the effective eccentrfdty of SP 
tiie eccentric. ' ' . 

7. A'madiine as daimed in any of daims 
1 m "6, in which the eccentric comprises a 
rotatabie eccentrically mounted part, an eccm- 
tric slecEve foiunaHed on said part, co-^operaiing ,85 
abutments on said .sleeve and part permitting ■ 
Km5ted relative rotation, between said' sleeve 
and part;, said co-operating abutments being 
located such that the effective eccentricity of 
said mechanism is of two dJ^er^t values when 9Sf 
said sleeve and part are in opposite limiting 
positions. .: 

■ 8. A machine as" claimed in any of claims 
1 to 7j in which "the tool holder is "mounted 
in tiie upper jaw of the frame, the lower jaw 95 
.bdng . provided with a . lower tool holder , 
mounted in a fixture supjport bar dispEaceable 
in an dongated sleeve which is secured to 
or is integral with the lower jaw. 
. 9. A machine as claimed in. daim 8, in 100 
which the fixture siq)port bar^is adjustable to 
accuratdy - predetermined position wherein it 
is hdd by a ..pin witii an'eccentric finger. . . 
adapted to engage one of a plurality of recesses 
or slots in the bar to locate said bar in a 105 
corresponding member of initial positions.- 

10. A machine as claimed in claim 9, in 
wMch the slots oir recesses are in such a 
position in the fixture support bar that a- tool 
carried by "the lower tool hdder occupies a - 110 
shearing position at one iside of the upper tool' 
when- "ie finger engages one of the slots or . 
recesses, at the other side of the latter tool, 
when said finger engages another of the slots 

or recesses, and oppo^te the latter tool when 115 
the finger engages a slot or recess located 
between' said slots or recesses. ; . 

11. A machine as claimed in any of claims 

8 to 10, hi which} one end of the support bar . 
projects from the elongated sleeve and has an 120 
opening transversdy of the bar,, the- lower- 
holder being niounted in said opening. 

12. A machine as daimed in daim 8, 
induding means preventing rotation of the 
lower tool holder in the bar comprising- pro-- 125 
jections mounted on the sleeve, and extending ' ^' 
at opposite sides of .the tool holder, to engage 
phne smifoce at opposite' sides of the tool* 
holder. . = . . - 

13. A. machine, as' da!med in dam 1, in §30- 



7<S2^30 



5 



which the ecceatiic is carried by one arm of described wA lefiereiice to the accon^any^ing 

a (touble^armed angular lever^ the other arm of drawings, 
which is adjustable to swing the angular lever 

about an axis of suspension for varying the H. D. FITZPATRICK & COo 

redjmKratory motion of the tool. Chartered Patetft Agents, 

14. A mBcUne for shearing or* fonning 27, Chancery Lane, Loudcu^ W.CZ^ and 



sheet metd st^bmatisi3y as heteinbefoie 9Af Hope Street, Glasgow^ 
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